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Abstract 
Walking is a key element of balanced transportation system that has often been ignored when planning any transportation 
facility. Pedestrians select appropriate gaps in vehicular stream depending on their demographic, vehicle and pedestrian 
behavioural characteristics and roadway geometry. If, pedestrians are crossing a typical urban two lane undivided road, then 
they may search more near gaps in traffic stream instead of far gaps. Whereas, pedestrians need to search vehicular gaps in 
each lane with respect to direction of travel (curb or median) while crossing more number of vehicular lanes (six lane divided 
road). Such pedestrian behavioural aspects need to be studied to understand the pedestrian gap acceptance behaviour while 
crossing more number of vehicular lanes. With this in mind, the objective of this study is to model pedestrian gap selection 
behaviour while crossing six lane divided road. The pedestrian gap acceptance behaviour has also been modeled to find out 
the pedestrian critical gap during road crossing by using multiple linear regression technique with effect of pedestrian 
behavioural characteristics. Probability of pedestrian gap acceptance has also been modeled considering pedestrian decision 
making process based on the discrete choice theory. To develop these models, field survey has been conducted at urban six 
lane divided un-controlled mid-block location at Worli in Mumbai, India. The real video data was used to set up pedestrian 
behavioural characteristics as explanatory variables for the model. The most important explanatory variables such as vehicular 
gap size, movement of pedestrian from the curb or median, rolling gap (pedestrian rolling over available small gaps), type of 
gap, pedestrian speed change condition and pedestrian waiting time have been included in the developed model. Further 
model transferability is checked with other location and it has been observed that the pedestrian gap acceptance behaviour 
models developed in this study represents quite well the pedestrian behaviour at urban six lane divided uncontrolled mid-
block location. The inference of these models will be useful to assess existing facilities and suggest suitable corrective 
measures to improve pedestrian safety. 
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Selection and peer-review under responsibility of International Scientific Committee. 
Keywords: pedestrian; gap acceptance behaviour; mid-block; critical gap; vehicular lane 
                                                          
* Corresponding author. Tel.: +91 88-79-425-755. 
E-mail address: raghukadali@iitb.ac.in 
Available online at www.sciencedirect.com
© 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and peer-review under responsibility of International Scientific Committee.
679 B. Raghuram Kadali and P. Vedagiri /  Procedia - Social and Behavioral Sciences  104 ( 2013 )  678 – 687 
 
1. Introduction 
The decision to choose walking as a mode or not depends on the pedestrian demographic as well as socio-
economic characteristics. Pedestrian crossings are critical elements in the traffic system from both pedestrian as 
well as traffic flow point of view. The development of sound models to represent the behaviour of pedestrian 
while road crossing can contribute in improving the efficiency and safety of pedestrian at crossing facilities. 
While crossing, pedestrians select an appropriate gap in vehicular stream depending on their demographic, 
vehicular and pedestrian behavioural characteristics. In some situations, mid-block crossings are easy and 
convenient for pedestrians to cross the road because traffic is flowing in no more than two directions except for 
multi direction vehicular movement at intersection. Pedestrians will hardly cross at an intersection unless their 
destination point is very close to the intersection or they are satisfied with the highly improved crossing facility. 
The pedestrian crossing facility at suitable location and favorable environmental conditions in the transportation 
system is a challenging problem. Sometimes well-designed mid-block road crossings can essentially offer many 
safety benefits to pedestrians when placed at proper locations. In general, unplanned pedestrian mid-block 
crossing plays an important role in analyzing the pedestrian safety because pedestrian crossing makes complex 
interactions with vehicular traffic at such locations. Mid-block crossing behaviour of pedestrian can be mainly 
mathematical models should be accomplished to simulate numerous processes including change in speeds, change 
in crossing path directions, and interaction with vehicular movement with available gaps. 
The pedestrian road crossing facilities in developing countries are quite different as compared to that of 
developed countries. The strategies and research studies of the developed countries cannot be applied in 
developing countries. The pedestrian mid-block road crossing behaviour is a complex problem in developing 
countries. In addition, the pedestrian jaywalking condition leads to the higher conflicts at mid-block locations and 
it further leads to severe accidents to the pedestrians. The pedestrian and bicycle fatalities in India is 27.4% 
(MoRTH, 2010) and most of the pedestrian fatalities (85%) are observed at mid-block locations (Mohan et al., 
2009). The irregular pedestrian behaviour has high impact on the vehicular movement and it further leads to 
severe conflicts with vehicles. If, pedestrians are crossing a typical urban undivided two lane road, they may 
search near gaps in traffic stream instead of far gaps. Whereas, pedestrians may need to check vehicular gaps in 
each lane in six lane divided road crossing to select suitable gaps in the traffic stream to accomplish road 
crossing. The modeling of pedestrian and vehicular interactions in six lane divided road crossing environment is a 
complex task. Pedestrians are subjected to a wide set of actions and dynamic behaviour due to vehicular 
movements. These pedestrian crossings with different vehicular movements result in a wide set of conflict points. 
In this context, the objective of this study was formulated to model the pedestrian gap selection behaviour for six 
lane divided road crossing. Further, pedestrian gap acceptance behaviour is also modeled to find out the minimum 
accepted gap size by pedestrian as well as probability of gap acceptance. This paper is organized as follows: 
Section 1 is a brief introduction of importance of pedestrian gap acceptance behaviour at mid-block; Section 2 
discusses the related research works of pedestrian road crossing behaviour. A description of the site 
characteristics, the data collection process and model frame work is presented in section 3. Section 4 presents the 
model results and model transferability. Section 5 explains the results and discussion, followed by conclusions in 
Section 6. 
2. Related research works 
The effect of demographic factors such as gender and age on pedestrian road crossing behaviour has been 
discussed by earlier researchers. Studies shows that females had wait for more time than males to cross the road 
(Hamed, 2001). Some research studies have also proved that females waited 27% longer than males (Tiwari et 
al., 2007). Studies have found that females were having higher perceived risk than males (Holland & Hill, 2007). 
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Pedestrian age is also plays an important role in pedestrian road crossing behaviour and further in safety analysis. 
Children and the elderly pedestrians are more vulnerable pedestrians as compared to other age groups (van der 
Molen, 1981). The elderly pedestrians usually accept larger time gaps (Oxley et al., 2005; Lobjois & Cavallo, 
2007). Studies have proved that the elderly pedestrians suffer more serious injuries than other age groups during 
crossing (Zeeger et al., 1996; Kim et al., 2008). 
The pedestrian road crossing behaviour is influenced by several human and environmental factors, 
demography, roadway characteristics and vehicular characteristics. Studies have suggested that pedestrian road 
crossing behaviour is influenced by their attitude, perceived behavioural control and behavioural intention (Evans 
& Norman, 1998). Schoon have investigated the reaction time of pedestrians and head pitch movements (head 
movements towards left and right) at uncontrolled crossing locations (Schoon, 2006). Researchers have 
conducted experiments on pedestrian road crossing behaviour with the help of pedestrian speed (Rastogi et al., 
2011); pedestrian speed change condition during crossing (Yagil, 2000; Kadali & Vedagiri, 2013) and non-
compliant road crossing behaviour (Cherry et al., 2012). 
2.1. Pedestrian Gap Acceptance Theory 
Most of the earlier studies have focused on gap acceptance behaviour at signalized or unsignalized 
intersections (Hewitt, 1983; Tian et al., 1999). However, pedestrian road crossing behaviour can be studied with 
the help of gap acceptance theory (Dipietro & King, 1970; Himanen, & Kulmala, 1981; Oxley et al., 2005). The 
vehicular gap can be defined as the time difference between the leader and follower vehicle with reference to the 
pedestrian path. The gap acceptance theory indicates that each pedestrian or a group of pedestrians has a critical 
vehicular gap while crossing the road (Sun et al., 2003; Brewer et al., 2006; Yang et al., 2006). Based on the gap 
acceptance theory researchers have developed mathematical models to represent the gap acceptance behaviour of 
pedestrian with help of pedestrian demographic characteristics (Himanen, & Kulmala, 1981); type of vehicle and 
waiting time (Sun et al., 2003); effect of rolling gap (Brewer et al., 2006); effect of junction or mid-block 
crossing behaviour and pedestrian safety (Yannis, et al., 2007); with effect of parked vehicles (Yannis, et al., 
2010); non-complaint road crossing behaviour at signalized intersections (Das et al., 2005) and non-complaint 
road crossing behaviour at mid-block locations (Wang et al., 2010; Cherry et al., 2012). 
The available literature concentrated on pedestrian demographic as well as vehicular characteristics. However, 
if the pedestrian is crossing a multiple lane road (more than two lanes) the pedestrian behavioural characteristics 
play a major role as compared to the pedestrian demographic and vehicular characteristics. While pedestrians are 
crossing a multiple lane road they may need to check available gaps in each lane and the crossing may usually 
result into two stage crossing. With this in mind, the objective of this study was to model the pedestrian gap 
selection behaviour in six lane divided road crossing. Further, pedestrian gap acceptance behaviour have been 
modeled to find out the minimum accepted gap size by pedestrian by using multiple liner regression technique 
and the probability of gap acceptance is also modeled  by using binary logit technique. 
3. Methodology for model formulation  
Six lanes divided urban mid-block section at Worli in Mumbai, India, was chosen as experimental site. The 
selected site has pedestrian zebra crossings on each side of the crossroad and is 120 m away from the signalised 
intersection. Videography survey was conducted on 29th Feb 2012 at selected site during working day in normal 
weather condition. The average observed vehicular traffic during the survey at site is 3868 vehicles per hour and 
mean vehicular speed was observed as 42.4 kmph. In order to collect the pedestrian and driver vehicular 
characteristics two set of video cameras are positioned at two different locations. The vehicular gap, vehicular 
characteristics (vehicle type and speed of the vehicle) and the pedestrian behavioural characteristics data were 
extracted by using snap short wizard video software which is capable of getting data at every 30 milliseconds 
accuracy by each forward click which is shown in Fig 1. This precision in data collection ensures that all features 
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are accurately captured from the video footage and the collected data are summarized in Table 1 with details. The 
extracted data consisted of 8470 (accepted/rejected) gap data points at experimental midblock site location. In 
this study, vehicular gaps were extracted when a vehicle intersects the perpendicular path of pedestrian which is 
assumed as an imaginary line from their current position to the opposing sidewalk. For this study, the pedestrian 
rolling gap is the one of the important parameter influencing pedestrian behaviour. Pedestrians are rolling over 
the small vehicular gap which is characterized as rolling gap. This set of behavioural data provided a good 
indication of the amount of interaction between pedestrians and vehicular traffic. For the model transferability 
another site was selected in Hyderabad city, India. The selected site for model transferability has same geometry 
characteristics like model calibrated site (Worli).  
Table 1. List of variables considered 
Variable Type of variable Unit or Code Description 
Gap size Continuous Time in sec Time gap between two vehicles with reference to crosswalk point. 
Waiting time Continuous Time in sec Time spent at the curb or median for suitable gap. 
Vehicle speed Continuous Kmph Speed of the vehicle at crosswalk area. 
Pedestrian speed Continuous m/sec The speed of the pedestrian while crossing the road. 
Frequency of attempt Continuous Number Number of attempts a pedestrian makes to accept the vehicular gap. 
Frequency of disturbance Continuous Number 
Number of times the vehicle moving on the paved shoulder 
(pedestrian standing area) caused disturbance to pedestrian. 
Observation duration at 
curb or median 
Continuous Time in sec Duration of time spent by a pedestrian at curb or median for 
accepting a suitable gap. 
Observation duration 
while crossing 
Continuous Time in sec Duration of time spent by a pedestrian for accepting gap while 
crossing the road. 
Number of observations at 
curb or median 
Continuous Number Number of observations made by a pedestrian at curb or 
median on traffic flow for accepting suitable gap. 
Number of observations 
while crossing 
Continuous Number Number of observations made by a pedestrian while crossing 
on traffic flow for accepting gap. 
Gender Discrete 0-Women; 1:Man Male or female. 
Age Discrete 0:Elders 1:Middle 
2:Young 
By visual appearance. 
Pedestrian platoon Discrete 0:Single 1:Two          
2: More than two 
Number of pedestrians in the group. 
Gap Type Discrete 0:Near 1:Far Whether the gap is close to the curb or median. 
Movement of pedestrian Discrete 0:curb 1:Median Whether a pedestrian starts from curb or median. 
Pedestrian speed change Discrete 0-No;  1:Yes Whether a pedestrian changes speed while crossing the road. 
Pedestrian path change 
condition Discrete 0-No;  1:Yes 
Whether a pedestrian changes crossing path while crossing the 
road. 
Pedestrian rolling gap Discrete 0-No;  1:Yes Whether pedestrian rolls over the available small gaps. 
Pedestrian baggage effect Discrete 0-No;  1:Yes Whether pedestrian is carrying baggage or not. 
Type of vehicle Discrete 0:Heavy 1:Car            
2: 2Wheeler;              
3: 3Wheeler 
Type of vehicle. 
Driver behaviour Discrete 0-No;  1:Yes Whether the driver reduces speed or changes their vehicular 
path, when pedestrian is already on the carriageway. 
Accepted lag or gap Discrete 0-Lag;  1:Gap Whether the pedestrian is accepting the lag (first vehicular 
gap) or successive gaps. 
Gap acceptance Discrete 0:Rejected 1:Accepted Whether a pedestrian is accepting gap or rejecting. 









                                        
 
                                        Fig. 1. Snap shot of video data extraction. 
3.1. Model framework 
In multiple lane road crossing, pedestrian accepts the suitable gap based on available gaps in each lane while 
crossing the road. Generally, after arriving at curb or median pedestrian needs to scan the vehicular gaps in each 
lane while crossing more number of lanes to accept the vehicular gaps. In this study, there are two kind of models 
formulated, one is gap selection model and another is gap acceptance behaviour model. The pedestrian gap 
acceptance behaviour model has two sub models minimum gap acceptance as well as probability of pedestrian 
gap acceptance models. The gap selection model focuses on whether pedestrian is searching for more near or far 
gaps. The pedestrian gap acceptance behaviour model indicates the pedestrian accepted gap size and probability 
of gap acceptance with pedestrian tactics. In the six lane divided road crossing, it is important to note that 
pedestrian movement whether at curb or median plays an important role in scanning vehicular gaps.  
In this line, the gap selection process is modeled with binary logit technique, where the movement of 
pedestrian (moving from curb or median) is selected as dependent variable and type of gap, vehicular gap, 
vehicular speed, pedestrian speed, pedestrian path change condition, and pedestrian platoon size were considered 
as independent variables. Furthermore, the minimum accepted vehicular time gap by pedestrian and probability 
of gap acceptance have been modeled by considering pedestrian behavioural characteristics. The effect of 
selected variables on the pedestrian gap acceptance behaviour at uncontrolled mid-block location is modelled 
with the help of multiple linear regression technique. To develop the minimum gap acceptance model, a log 
normal regression was selected by considering that pedestrian accepts gaps which follows a normal distribution. 
The probability of accepting vehicular time gap was modelled with discrete choice model technique by the binary 
logit model (BL Model). 
4. Model Results 
Statistical Package for the Social Sciences (SPSS 16.0) software package used for chi-square test and 
lognormal regression model. To check the significance effect on the gap condition (accepted/rejected) at 95% 
confidence interval, chi-square test was conducted for all the variables. It has been -p 
value 0.176), observation duration at curb or median -p value 0.246) and number of observations at curb or 
median -p value 0.082) were not significant. In addition to this gend -p value is 0.346), -p value is 
0.186) are also not significant. The movement of pedestrian and type of gap are significant for the pedestrian gap 
acceptance in six lane divided road crossing. In the initial step, the effect of movement of pedestrian on type of 
gap selected by pedestrian behavioural characteristics in six lane divided road crossing is modeled by binary logit 
and model results are summarized with significant variables of test statistics in Table 2.  Gap selection model 
represents the pedestrian behaviour and change in their response with respect to available gaps in each lane while 
crossing the six lane divided road. 
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     The critical gap of pedestrian was also modeled with MLR model. For model calibration, 75 percentage 
data was considered and remaining data was used for validation of the model. The descriptive statistics of MLR 
test is summarized in Table 3.  Reported t-values and p-values are the statistical test values of each independent 
variable and calibrated R2 value has been found as 0.419. The graph was plotted between observed and predicted 
values and a valid R2 value, i.e., 0.497 has been found. For the choice analysis (accepted/rejected), a binary logit 
model (BL model) was developed using NLOGIT 4 software. The descriptive statistics of BL model test is 
summarized in Table 4. The utility equation 2 is given for the probability of gap acceptance condition. The model 
validation is considered with success prediction table and the overall accuracy of prediction was found to be 95 
percent.  
Table 2. Gap selection model results  
Variable  (Coefficient) 
Standard error 
(SE)  P[|Z|>z] 
Constant -3.204 0.428 -7.482 0.000 
Type of Gap (TOG) 0.09 0.010 9.632 0.000 
Type of Vehicle (TOV) -0.916 0.252 -3.634 0.000 
Pedestrian speed (PS) 2.043 0.304 6.71 0.001 
Pedestrian path change condition (PPCC) 0.612 0.248 2.467 0.000 
Log likelihood function      -126.0673 
Restricted log likelihood     -228.3817 
Pseudo R-squared       .4479972 
Note: P[|Z|>z] values are significant at 95% confidence interval. 
Table 3. Pedestrian minimum accepted gap results  
Variable B (Coefficient) Standard error t-value p-value 
Constant 0.934 0.029 -32.21 0.000 
Driver yield behaviour (DYB) -0.194 0.018 -10.800 0.000 
Pedestrian rolling gap (Rgap) -0.122 0.013 -9.413 0.000 
Vehicle speed (VS) 0.001 0.000 3.181 0.002 
Pedestrian platoon size(PPS) -0.030 0.006 -4.769 0.000 
Waiting time (WT) 0.001 0.000 3.284 0.001 
Movement of pedestrian (MOP) -0.004 0.012 -3.681 0.000 
Type of Gap (TOG) -0.022 0.008 -2.963 0.003 
Pedestrian speed change  (PSC) -0.025 0.012 -2.039 0.042 
Note: P- values are significant at 95% confidence interval. 
Log(Gap)=0.934 - 0.194 * DYB - 0.122 * Rgap + 0.001 * VS - 0.030 * PPS  + 0.001 * WT  0.004 * 
MOP  0.022 * TOG - 0.025 * PSC    (1) 
4.1. Model transferability 
Model transferability is an important aspect to understand the characteristics at a place where detailed data is 
not available. The calibrated pedestrian gap acceptance behaviour models (minimum gap and probability of gap 
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acceptance model) are transferred to other city (Hyderabad) which is selected for model transferability with 
similar mixed traffic condition, as detailed field data may not be available in all cities and it reduces the efforts of 
collecting too many data variables. From the model transferability one can understand the important parameters 
effecting pedestrian gap acceptance behaviour while crossing the road and only that particular data needs to be 
collected from the particular city. Data from the city of Hyderabad, India was used to test the transferability of 
the Worli six lane divided roadway calibrated model of pedestrian minimum accepted gap size as well probability 
of gap acceptance model. For this, in Hyderabad six lane divided highway was selected and 200 data points 
(accepted and rejected gaps) were used to check the model transferability. The graph has been drawn for 
observed versus predicted data of accepted gap size and the R2 was found as 0.458 which is shown in Fig 2. The 
probability of correct prediction of gap acceptance has also been found to be 98 percent. 
Table 4. Probability of pedestrian gap acceptance from BL model results  
Variable  (Coefficient) Standard error (S.E)  P[|Z|>z] 
Constant -6.532 0.9749 -6.700 0.000 
Accepted lag or gap (LagGap) 5.073 0.817 6.206 0.000 
Pedestrian rolling gap (Rgap) 3.474 0.419 8.289 0.000 
Frequency of attempt (FA) 4.585 0.589 7.786 0.000 
Vehicle speed (VS) -0.024 0.014 -1.668 0.095* 
Crossing looking frequency (CLF) 2.931 0.592 4.951 0.000 
Type of vehicle (TOV) -0.609 0.269 -2.259 0.024 
Vehicular gap size (GSize) 0.457 0.061 7.435 0.000 
Type of Gap (TOG) -0.761 0.218 -3.491 0.005 
Pedestrian speed change (PSC) 1.316 0.390 3.370 0.008 
Note: * significant at 90% and remaining values are significant at 95% confidence interval.  
                     
U1= -6.532 + 3.474 * Rgap + 5.073 * LagGap + 4.585 * FA - 0.024 * VS + 2.931 * CLF  - 0.609 * TOV + 
0.457 * GSize  0.761 * TOG + 1.316 * PSC                                                                                   (2)  
5.  Results and discussion 
                                             
             Fig. 2. Minimum accepted gap size validation results.                                       Fig. 3. Effect of movement of pedestrian on type of gap.  
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The gap selection model represents how pedestrian selects available gap during their movement from curb or 
median. It has been found that the pedestrians concentrate more on near gaps instead of far gaps when they start 
from median. Fig. 3 shows the selection of type of gap with movement of pedestrian and it can be observed that 
78 percentage of people concentrate on near gaps (including middle lane) when crossing from median whereas 
when pedestrian starts from curb they concentrate on far gaps (close to median lanes) rather than the near gaps 
(near lane gaps). Further, it is observed that pedestrian concentrates more on close to median vehicular lane as 
compared to the edge lanes when they start from curb or median. If the available gap is more than the critical gap 
(9.71 sec ) in near lane (edge lane) there is less chance to accept that particular gap 
while they cross from curb. Gap selection model also represents the effect of type of vehicle on the pedestrian 
gap selection from curb or median and most of the time heavy vehicle move close to median lanes and due to this 
pedestrian may concentrate on close to median lanes rather than the curb lane. The pedestrians increase their 
speed while crossing from the curb, because of less availability of acceptable gaps in far lanes. Further, it 
observed that the pedestrian path change condition is more frequent while they start from median as compared to 
starting from curb. When pedestrian starts from the median, pedestrian try to accept near vehicular gap and 
further change their paths according to their destination.   
  In general, earlier research studies (Himanen, & Kulmala, 1981; Sun et al., 2003; Das et al., 2005) found that 
pedestrian demographic characteristics shows significant effect on pedestrian gap acceptance behaviour. 
Whereas, this study results show that the pedestrian gender and age are insignificant. In six lane divided road 
crossing, pedestrian gap acceptance behaviour depends on type of gap (far lane or near lane) and behavioural 
characteristics instead of pedestrian demographic characteristics, and the selection of available vehicular gaps 
depends more on the movement of pedestrian. It is also found that pedestrian rolling gap makes pedestrian to 
accept small vehicular gaps instead of long waiting time. The pedestrian demographic characteristics (age and 
gender) are nullified because of rolling gap behaviour of pedestrian. While pedestrian uses rolling gaps, some 
drivers may get alert and yield to pedestrians by reducing vehicular speeds or changing vehicular paths. So, due 
to this reason pedestrian may reduce accepted gap size by rolling gaps and thus the driver yield behaviour is also 
plays an important role in reducing gap size. However, if pedestrian accepts lags (first available vehicular gap) 
pedestrian shows normal behaviour. If pedestrians were unable to accept the lag, they have to wait for some time 
to accept suitable gap and lose their patience and by using rolling gap pedestrian accept small vehicular gaps. 
Due to this reason the probability of pedestrian gap acceptance increases with available successive gaps when 
first available gap is missed. The frequency of attempt also increases the probability of gap acceptance with more 
number of attempts with available small gaps.  
Further, pedestrian platoon has a significant contribution in reducing the gap size. When pedestrians start from 
the curb, all waiting pedestrians form a platoon and they accept small vehicular gaps. Also this pedestrian platoon 
effect may reduce while moving from median because of pedestrian path change condition. Moreover, 
pedestrians waiting time is a significant parameter in MLR model. Earlier studies shows that increase in waiting 
time reduce the gap size (Sun et al., 2003; Das et al., 2005; Cherry et al., 2012). However, some studies shows 
there is no significant contribution of waiting time in pedestrian gap acceptance (Wang et al., 2010; Yannis et al., 
2010)
acceptance behavior that the increase of waiting time could result in either acceptance of small or large vehicular 
gaps. Some studies have also explained that pedestrians tend to show more risky behavior when waiting for a 
longer time. Whereas, this study results show that increase in waiting time increases the accepted gap size and it 
has been found that longer waiting time causes the pedestrian to form some platoon and they become ready to 
accept available vehicular gaps. Also, waiting time is insignificant for gap acceptance criteria (accepted/rejected) 
for BL model. Pedestrian speed change condition is significant for both minimum gap and gap acceptance 
gap. Number of observations while crossing is significant parameter in BL model. It makes the pedestrian alert 
while crossing the road with rolling gap. Pedestrians frequently search the available gaps in the traffic stream 
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through number of observations while crossing when they are using rolling gap. At six lane divided road 
crossing, if the number of pedestrians observations while crossing increases, there is an increase in the tendency 
of accepting the gap. Movement of pedestrian is also one of the important variables to reduce accepted gap size. 
However, the movement of pedestrian has insignificant effect in BL model, as the pedestrians focus on the type 
of gap while waiting at curb or median. So, the type of gap becomes an important parameter in both MLR and BL 
model at six lane divided road crossing.   
Vehicle speed is another important variable for both minimum gap size and gap acceptance criteria. It has 
been observed that increase in vehicle speed will increase accepted vehicular gap size as per MLR model and 
probability of gap acceptance by BL model will reduce. Some contradictions have been found from the literature 
between vehicle speed and distance for selecting acceptance of the gap. In this study it is observed that vehicular 
speed is indirectly proportion to distance covered by the vehicle. So pedestrian make sure that they need to select 
proper gap size using distance as a factor in consideration of vehicle speed. This study shows that pedestrian is 
more likely to select a minimum gap size based on vehicle speed rather than the vehicle type. However, vehicle 
type may affect the acceptance criteria in BL model. The pedestrian frequently attempt for crossing with small 
vehicle size due to this the probability of accepting gap size increases with decrease in vehicular size. Vehicular 
gap size is a statistically significant variable in BL model and with increase in vehicular gap size irrespective of 
vehicle type, the probability of pedestrian gap acceptance will increase as per BL model. Pedestrian rolling gap is 
the most important variable in this study. It can be observed that there is a drastic change in mean accepted gap 
size when pedestrian uses rolling gap. If pedestrians choose rolling gap they are more likely to accept the 
minimum gap sizes and their probability of gap acceptance increases. 
6. Conclusions 
In this study the pedestrian behavioural aspects are considered at the microscopic level which includes 
observation duration at curb and median, number of observations at curb and median, observation duration while 
crossing, number of observations while crossing, pedestrian speed as well as path change condition, frequency of 
attempt and rolling gap. These behavioural characteristics are principally dynamic for gap selection and gap 
acceptance under mixed traffic condition. From the gap selection model, it can be concluded that the most of the 
pedestrians select near gap when starting from median and far gaps when they start from curb for six lane divided 
road crossing. The pedestrian behavioural characteristics like rolling gap and speed change condition more 
frequently observed when pedestrian starts from median. Further, it has been observed that pedestrian path 
change condition is more frequently when they start from median. The increase in pedestrian platoon size is also 
observed while they starting from median, as pedestrian form a platoon and they try to accept small vehicular gap 
size. In the pedestrian minimum gap accepted model (MLR model), rolling gap behaviour is observed more when 
pedestrian starts from median, so the increase in use of rolling gap decreases the accepted gap size at near gaps. It 
is also observed that there is a significant reduction in accepted gap size because of rolling gap. While pedestrian 
uses rolling gap, pedestrian may alert the vehicular driver and driver yields to the pedestrian. But, this driver 
yielding is observed more at curb lanes, because the vehicular speeds are less at curb lanes when compared to the 
close to median lanes. In general, decreasing vehicle size increases the probability of pedestrian gap acceptance. 
However, this study has some limitations.  The study could not capture exact individual pedestrian age. The 
pedestrian speed and path change condition are also considered as binary condition, where as in real situation 
pedestrian may change path in different directions. Future work could investigate pedestrian speed change 
condition in each lane and pedestrian path change condition in diverse condition. It is also important to formulate 
the pedestrian trajectories with the pedestrian path change conditions. Further this study can be extended to 
different roadways to assess the pedestrian gap acceptance behaviour. The inferences from these models will be 
useful to assess existing six lane roadway pedestrian gap acceptance behaviour and improve the existing facilities 
to increase pedestrian safety.  
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